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Differentiation of the inner ear neuroepithelial fields is
disturbed in amyogenic embryos
Irena Rot, Boris Kablar
Dept. of Anatomy and Neurobiology, Dalhousie Univ., Halifax,
NS, Canada
The aim of this study is to analyze the inner ear development
in compound-mutant mouse embryos that have no skeletal
musculature (designated as Myf5-/-:MyoD-/- amyogenic
embryos). We hypothesized that the ability of the inner ear
neuroepithelial fields to generate the whole array of different
cell (sub) types depends on its ability to receive the acoustic and
static information during development. The static stimuli,
normally the consequence of the head movements, are
essentially non-existent in amyogenic embryos, not only
because of the absence of the musculature but also because of
the fusion of all cervical vertebrae in mutants. The acoustic
stimuli, normally transmitted via the middle ear ossicles, are not
conveyed via the oval window into the inner ear, because of the
absence of skeletal muscles that connect the ossicles, impeding
the sound conduction. Our preliminary data indicate that cell
(sub) types expressing calcium-binding proteins are not
differentiating in sufficient numbers, while the cholinergic
cells appear not to have difficulties undergoing normal dif-
ferentiation program in the absence of mechanical stimuli.
Moreover, it appears that the differentiation of hair cells in the
semicircular organ of Corti is seriously affected to the point of
their complete absence by term. These data suggest that the
externally originating mechanical stimuli influence the cell fate
of (sub) populations of the inner ear neuroepithelia.
Supported by NSHRF, CFI and DMRF to B.K.
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Expression of Inhibitors of differentiation and DNA binding
proteins (Ids) during sensory organ development of the chick
inner ear
Andrés Kamaid Toth, Fernando Giraldez
BD-CEXS, Universitat Pompeu Fabra, Barcelonadoi:10.1016/j.ydbio.2007.03.449Id proteins are direct targets of BMP signalling that are
involved in regulating cell cycle and differentiation in many
developmental processes. They can act as negative regulators of
bHLH factors including Atoh1, the first known marker for hair
cell specification. In the mammalian cochlea Atoh1 is necessary
and sufficient for hair cell development. Recently, it has been
shown that Ids can regulate Atoh1 expression and hair cell
development in that model system. In chick embryos, Atoh1
expression is foreshadowed by BMP4 in all sensory patches.
We have recently shown that BMP4 regulates the generation of
Atoh1 positive cells in chick vestibular sensory organs, by a
mechanism involving regulation of cell cycle and death of
sensory progenitors. Here, we have studied the expression of Id
genes in the chick otocyst during the period of sensory patch
formation, from embryonic days 2 to 6. Its expression was
compared with neural and sensory markers, including bmp4,
Islet1, Sox2, Cath1, MyoVIIa and Tuj1, as well as cell
proliferation (BrdU) and apoptosis (Tunel). Id mRNAs were
found in both, auditory and vestibular progenitors. At later
stages, when hair cells appear, Id expression was down-
regulated in the Atoh1 positive cells, but remained in their
neighbouring cells. This expression pattern supports the idea
of Ids being involved in regulating Atoh1 expression and
hair cell development, extending it also to vestibular organs
in the chick. We are currently exploring the functional link
between BMP4 and Ids in sensory organ development.
doi:10.1016/j.ydbio.2007.03.451
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The regulation of lens formation by Pros in the Drosophila
eye
Mark Charlton-Perkins, S. Leigh Whitaker, Gina Kavanaugh,
Tiffany Cook
Dev Biol/Ped Ophthamol, CCHMC, Cincinnati OH, USA
Prospero (Pros) is a transcription factor expressed in R7
photoreceptor and lens-secreting cone cells (CCs) of the Dro-
sophila eye. During cell fate determination, R7 and CCs form
from an equipotent precursor cell population, the R7 equiva-
lence group. The decision to differentiate as an R7 vs. CC
428 ABSTRACTS / Developmental Biology 306 (2007) 427–435depends on activation of the tyrosine kinase receptor, Sevenless
(Sev), in the R7. Prior to Sev signaling, Pros is equally
expressed in all five R7 equivalence cells. Sev activation
increases Pros expression specifically in the presumptive R7,
suggesting that differences in Pros levels affect cell fate
specification. Here, we tested whether changing Pros levels in
the R7 equivalence group controls R7 vs. CC development.
Indeed, genetic increase and/or decrease of pros leads to defects
in the adult lens. Moreover, we found genetic interactors for
Pros that affect lens formation, further supporting a dose-
dependent requirement for Pros during differentiation. Ongoing
studies are aimed at examine how Pros controls the develop-
ment and/or maintenance of the fly lens using a variety of
molecular and morphological criteria. Interestingly, the verte-
brate homologue of Pros, Prox1, has been shown to be
important during lens development. Moreover, removal of one
copy of mouse prox1 causes cataracts. Together, these data
suggest that fly and vertebrate lens formation relies on
evolutionarily conserved developmental pathways. Thus, we
propose to use the fly eye as a new genetic system for
uncovering fundamental processes necessary for vertebrate lens
formation and maintenance. Support from Research Preventing
Blindness and Ziegler Fdn for the Blind.
doi:10.1016/j.ydbio.2007.03.452
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Role of glia in the organization and function of the visual
nervous system of Drosophila
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In recent years, it has become increasingly clear that glia are
pivotal for proper neuronal development and function. Glia
mediate a remarkable array of cellular functions including axon
ensheathment, establishment of blood brain barrier, trophic
response, ionic equilibrium, synaptogenesis, axon pruning,
engulfment, and neuronal plasticity. Studies made in our
laboratory have demonstrated that Rap/Fzr, an activator of the
ubiquiting ligase complex APC (Anaphase Promoting Complex),
regulates gliogenesis in the developing nervous system. Loss-of-
function mutations of rap/fzr lead to an increase in number of
glia and conversely, rap/fzr overexpression results in the drastic
reduction of the number of glial cells. We have investigated the
role of glia in the structural organization and function of the
Drosophila visual nervous system using rap/fzr loss-of-function
and gain-of-function mutations. We will present anatomical,
physiological and behavioral data which suggest that glia play an
important role, not only in the proper organization of the nervous
system, but also in establishing a functional synaptic connection
in the adult brain. Increase in the number of glia cells leads to
abnormal axon projections in the optic ganglia, while loss ofglia leads to abnormal phototaxis, electrophysiological
responses, and neurodegeneration. Together, these results
indicate that normal number and organization of glia are
critical to prevent neurodegeneration in adult flies.




Visualising the dynamics of retinogenesis in a live
vertebrate embryo
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Retinogenesis, the generation of a layered functional structure
of neurons and glia in the eye, is a multistep developmental
process characterized by dynamic morphogenetic events. It
involves the sequential formation of seven different cell types
frommultipotent progenitor cells under the effect of extrinsic and
intrinsic factors that coordinate the cell cycle, differentiation and
migration to the laminal layers. Live imaging is a powerful tool
that allows monitoring of the spatial and temporal parameters of
histogenetic events occurring during development. We have
established an in vivo cell tracing system in combination with
timelapse confocal microscopy to study retinogenesis in a
vertebrate model system, Xenopus laevis. Fluorescent Quantum
Dots are used as vital cell tracers to label progenitor retinal cells
in the intact embryo allowing direct visualization of the
differentiation through embryonic stages. This approach, com-
bined with overexpression and knock-out analyses of candidate
genes, aims to monitor and characterise the key events that
regulate retinal lineage and cell fate determination.
doi:10.1016/j.ydbio.2007.03.454
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Wnt-β-catenin signaling blocks retinal progenitor
differentiation in a Sox2- and Notch-dependent manner
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During development, retinal progenitors undergo a series of
transitions to become differentiated post-mitotic neurons.
Canonical Wnt signaling is active in the stem cell/progenitor
niche in the Xenopus retina, and we have shown that it drives
Sox2 expression, which is required for neurogenesis (VanRaay
et al., 2005). However, sustained pathway activation prevents
retinal neuron differentiation and maintains progenitors as
neuroepithelial cells. To analyze this effect we generated
